abstract Objective: The objective of this study is to assess preconception health behaviors among Brazilian women, and analyze the effect of pregnancy planning status in carrying out preconception measures. Method: This is a cross-sectional quantitative study conducted with 807 women, of whom 649 had a planned or ambivalent pregnancy. Preconception health behaviors were assessed by the Brazilian version of the London Measure of Unplanned Pregnancy. Results: Preconception health behaviors were performed by only 15.9% of women. Among those who planned their pregnancy, less than half completed a health measure (47.0%); the most common was seeking medical assistance and improving the diet. Multiple logistic regression analysis showed a strong association between the preconception health behaviors and a planned pregnancy (adjusted OR = 16.77; 95% CI: 9.47-29.81). Age over 30 years, paid work, and the time interval between menarche and first sexual intercourse were also associated with completing preconception measures. Conclusion: The low frequency of preconception health measures, even among women who planned their pregnancy, indicates the urgency of including preconception care on the agenda of public health policies in Brazil. descriPtOrs Preconception Care; Pregnancy; Sexual and Reproductive Health; Maternal-Child Nursing.
INTRODUCTION
The preconception period is crucial to the development of a healthy pregnancy, and therefore health promotion and disease prevention actions should be fully implemented before conception occurs. These actions consist of preconception care, which is defined as "the provision of health-related biomedical, behavioral, and social interventions in the period before conception, which aim to improve health status and reduce behaviors and factors that contribute to poor outcomes of maternal and child health" (1) and include the promotion of adequate food and nutrition, the promotion of a safe environment, prevention and control of diseases, genetic counseling, mental health promotion, identification of poor living conditions and interpersonal violence, prevention of licit and illicit drug use, prevention of successive pregnancies, and infertility treatment (1) . Despite the importance of completing preconception health behaviors for the promotion of maternal and child health (1) , studies show that it is still not frequent (2) (3) (4) (5) , mainly because of its close relationship to pregnancy planning. Women who plan their pregnancies are more likely to have preconception health behaviors (6) (7) (8) , although not all of them take any action whatsoever to prepare for pregnancy (2) (3) (4) 9) . Other non-individual aspects may determine the adoption of preconception health behaviors, like health services organization (10) and the lack of awareness of health professionals (5) and women themselves (11) (12) about its importance. From an individual point of view, schooling, marital status, and reproductive experience are also key factors on the uptake of preconception care (9) . Most of the studies conducted on preconception health behaviors were carried out in countries with high proportions of planned pregnancies and an adequate supply of preconception care (2) (3) (4) 9) . Little is known about its prevalence in countries like Brazil, where the proportion of planned pregnancies is still low (13) and the provision of this service is fledgling. Thus, the aims of this study were to measure the proportion of women who performed preconception health behaviors, to describe the measures adopted during preconception period, and to analyze the effect of pregnancy planning status and other sociodemographic characteristics in adopting preconception health behaviors. Our hypothesis is that pregnancy planning is the main determinant of preconception health behaviors adoption, but other sociodemographic characteristics also contribute.
METHOD
This is a cross-sectional quantitative study conducted through data pooling from three studies carried out in the city of São Paulo, Brazil. The first study was also quantitative and cross-sectional, whose population consisted of 511 pregnant women, irrespective of pregnancy trimester, attending 12 Basic Health Care Facilities in 2013 (14) . The second study was longitudinal and quantitative, whose population consisted of 170 women hospitalized for abortion in a public maternity hospital between May and December 2011 (15) , and the data used here were collected during hospitalization. The third one was a cross-sectional quantitative study, conducted with 126 teenagers 13 to 19 years old, also in a public maternity hospital, from January to June 2012, during prenatal and postpartum care (16) . To estimate the proportion of women who carried out preconception health behaviors, all women from the three studies were considered (n = 807). To describe the preconception health behaviors adopted by women, and to analyze the effect of pregnancy planning status in adopting preconception health behaviors, all women with unplanned pregnancies were excluded (n = 158), because no preconception measure is expected among women who do not plan their pregnancies, which, in fact, was verified (no woman with an unplanned pregnancy reported having taken any preconception measure). Thus, 649 women with planned (n = 219) or ambivalent (n = 430) pregnancies were considered. The pregnancy status and study scenario were as follows: Study 1 had 28.7% of women with planned pregnancies, 52.6% with ambivalent pregnancies, and 18.7% with unplanned pregnancies; Study 2 had 29.4% of women with planned pregnancies, 48.2% with ambivalent pregnancies, and 22.4% with unplanned pregnancies; and Study 3 had 18.3% of women with planned pregnancies, 62.7% with ambivalent pregnancies, and 19.0% with unplanned pregnancies.
Pregnancy planning status (planned, ambivalent, and unplanned) was classified in accordance with the Brazilian version (17) of the instrument for measurement of pregnancy planning, called London Measure of Unplanned Pregnancy (LMUP), used in a standardized way in all 3 studies.
The LMUP is a short and self-applicable instrument, consisting of six items that make up the pregnancy planning domain. These items are grouped into three aspects: intention, composed of the desire to become a mother and the expressed intention of getting pregnant; context, composed of the influence (or lack of ) from the partner and personal circumstances, such as material resources, stage of life, and kind of affective or loving relationship; and behavior, comprising the use of contraceptive methods and preconception preparation for pregnancy, such as the use of folic acid, the adoption of a healthier diet, and a decrease in smoking. This is a valid and feasible measure for any type of pregnancy, regardless of the outcome. The score is calculated by summing the points, which range from 0 to 2 for each item, with a maximum total of 12 points. The authors classify the pregnancy according to the total points: 10 to 12 points (planned pregnancy); 4 to 9 points (ambivalent about the planning of pregnancy), and 0 to 3 (unplanned pregnancy) (18) . One of the LMUP advantages is its classification of pregnancies beyond the artificial dichotomy of "planned" or "unplanned," because it allows the classification of an ambivalent pregnancy. This means that the instrument does not ignore the complexity of women's experiences related to reproduction, including ambivalence or uncertainty (19) (20) . In fact, qualitative studies have shown that women have ambivalent, contradictory, or unspecific attitudes and intentions, and that they face varying degrees of conviction in the www.ee.usp.br/reeusp Preconception health behaviors associated with pregnancy planning status among Brazilian women process of becoming pregnant or preventing pregnancy (21) (22) . An example is that the non-use of contraceptive methods does not always correspond to the expressed intention of becoming pregnant (23) . In the analysis, the dependent variable was considered the adoption of preconception health behaviors, measured by the sixth question of the LMUP: "Before you got pregnant, did you take any measure/initiative to improve your health to prepare for this pregnancy?" The suggested answers were: "I took folic acid," "I quit/reduced smoking," "I quit/reduced alcoholic drinking," "I ate healthier," "I sought medical assistance or other health services," "I took other actions, (please describe: __________)," and "I didn't do any of this before pregnancy." The variable "adoption of preconception health behaviors" was then categorized dichotomously, in which women who reported any measure (one or more than one) were grouped in the category "yes," and those who reported not having done anything before pregnancy were grouped in the category "no." It should be noted that this question concerned the ongoing pregnancy or the one ending in abortion (induced or miscarriage) or birth.
The independent variables were pregnancy planning status ("planned" and "ambivalent"); age (categorized as 13-19, 20-25, 26-30, or 31 and over); schooling (in years); marital status ("living with partner" or "not living with partner"); current paid job ("yes" or "no"); and race/ethnicity ("white" or "non-white"). Variables concerning reproductive history were the number of pregnancies ("one," "two," or "three or more"); the time interval between menarche and first sexual intercourse (in years); and the time interval between age at first sexual intercourse and age at first pregnancy (in years). The variable "previous abortion" ("yes" or "no") was included only for sample description.
Data were analyzed using Stata 13.0. Categorical variables were described by absolute numbers and proportions, and the quantitative variables by means and standard deviations. The differences between two proportions were analyzed using the chi-square test, and the differences between the medians by the Mann-Whitney test.
To analyze the determinants of the adoption of preconception health behaviors, we conducted three independent models of multiple logistic regression, in which all variables were simultaneously included. Our aim with the first model (Model 1) was to measure the effect of pregnancy planning status in completing preconception health behavior, so we conducted it considering pregnancy planning status (planned or ambivalent) as the most important explanatory variable. The second model (Model 2) was conducted in order to identify the effect of other aspects, such as sociodemographic and reproductive characteristics, in the completion of preconception health behaviors; thus, we did not use pregnancy planning status as an adjustment variable within this model. The third model (Model 3) was conducted only with women who had planned their pregnancies, and our aim was to identify aspects associated to the completion of preconception health behaviors among them. The significance level considered was of 5% for all analyzes. The strength of association between the dependent variable and the independent variables was evaluated by the adjusted odds ratio (adjusted OR).
In 
RESULTS
Considering the 807 participants from the three studies, 15.9% reported at least one preconception health behavior (n = 128). When considering the 647 women with planned or ambivalent pregnancy, the proportion was higher, 19.8%. In turn, when considering only women with planned pregnancies, the proportion of those carrying out preconception preparation was 47.0% (n = 103).
When we excluded women with unplanned pregnancies, we observed that, among women who reported preconception health behaviors, 80.5% had planned pregnancies. More than half of these women were up to 25 years of age and had 9.6 years of schooling, on average, and most of them lived with a partner. A bit more than half reported having paid jobs, just over one-third reported a previous abortion, and almost half got pregnant only once. A third of our sample actually reported a planned pregnancy. The bivariate analysis showed a statistically significant difference in preconception health behaviors in relation to pregnancy planning status, age, and paid job. The median level of schooling, the time interval between menarche and first sexual intercourse, and the median time interval between age at first sexual intercourse and age of first pregnancy were statistically different between the group that reported preconception health behavior and the group that did not report it (Table 1) . Table 2 shows the measures adopted as preconception health behaviors. First of all, it is noteworthy that women with planned pregnancies reported, in greater proportion, more preconception health behaviors compared to all women in the study or women with ambivalent pregnancy. Secondly, the main measures adopted as preconception health behaviors were similar between the groups. The most common were to have sought medical assistance, followed by having started to eat healthier. The proportion of women who reported folic acid uptake was 5.6% when considering all women in the study, and 18.3% among women with planned pregnancies. Some women reported measures other than the options offered in the instrument, such as financial planning for pregnancy, avoiding situations of stress, getting better sleep, engaging in physical activities, avoiding drug use, controlling preexisting conditions, undergoing pregestational examinations, and infertility treatment. Table 3 shows the multiple logistic regression models. Model 1 confirms our hypothesis that pregnancy planning is the main determinant of preconception health behavior adoption, because no other aspect had a statistically significant effect. In Model 2, which does not consider the effect of pregnancy planning, paid job, age, and the time interval between age at menarche and first sexual intercourse were statistically associated with the report of preconception health behavior. In Model 3, which considers only women who planned their pregnancies, no variable was statistically significant, meaning none had an effect on the adoption of preconception health behaviors. ...continuation
DISCUSSION
Only one-sixth of our sample carried out some sort of preconception health behaviors. This is a finding of difficult comparison, given that the majority of studies evaluate preconception behavior adoption through one or two specific measures, such as the uptake of folic acid or other vitamin supplements. When evaluating preconception health behaviors in a general perspective, we assume that the preconception measures to improve health during pregnancy make up a broader framework of actions to promote health for women and their children than just one or two measures. When considering only women who had planned pregnancies, the proportion of those who adopted some sort of preconception health behaviors was higher, as expected, because they are associated events (5) . Similarly, studies conducted in developed countries, such as in the United States and France, show similar results to those observed in our study (3) (4) . Specifically related to the preconception measures, the low proportion of folic acid uptake draws attention, even when considered it was slightly larger than the 4.3% previously observed in southern Brazil in 2007 (24) . Although folic acid supplementation is still recommended in the three months preceding pregnancy and in the first trimester of pregnancy, our findings suggest that it is still scarcely practiced among pregnant women in the country. Anyway, in Brazil, there has been a great improvement regarding the intake of folic acid since the Brazilian government established the mandatory fortification of wheat and maize flour with iron and folic acid, which brought about positive results in preventing neural tube defects (25) . Our results also show that the demand for medical assistance was the most cited preconception measure, which is an important issue, as women who undergo counseling by health professionals before pregnancy are more likely to adopt preconception health behaviors (5) . However, undergoing medical examination before conception does not necessarily mean that women are receiving counseling to prepare for becoming pregnant. A study conducted in France in 2014 shows that most women who underwent medical consultation before conception had not received a prescription for folic acid supplementation (3) . In this context, there is, certainly, a need for greater engagement and training of health professionals to promote preconception health behaviors.
In addition, other preconception measures were reported, such as the establishment of a financial reserve and the practice of physical exercise. This seems that there is a wider range of practices that permeates the social knowledge other than just those expressed in health guidelines. These measures can also be understood as part of preconception preparation among Brazilian women. Even in low proportions, some women are really motivated to adopt measures to support a healthy pregnancy.
Just as observed elsewhere (4, (6) (7) (8) , our findings confirm that pregnancy planning is an important condition for the adoption of preconception health behaviors. However, most of studies are carried out in countries where the proportion of planned pregnancy is greater than 70% (2) (3) (4) (5) , whereas, in Brazil, planned pregnancy are not frequent yet. Despite the fact that there are differences in the instruments that measure pregnancy intention, a national study (13) showed that almost half of pregnancies were unwanted or mistimed. We have no doubt that if every Brazilian woman has the opportunity to plan a pregnancy, the adoption of preconception health behaviors will increase.
In addition to the strong relation between pregnancy planning status and preconception health behavior, our results also showed that women who are more likely to adopt preconception measures are older, are engaged in paid jobs, and have a greater time interval between menarche and first sexual intercourse. Regarding age, a study in Brazil found that this variable was associated with the use of folic acid (24) , which was also reported in other studies (4) (5) . In line with this, having paid job also proved to be determinant in the adoption of some preconception measures, which was also highlighted earlier (5) . Both age over 30 years and paid job can shape a condition of greater autonomy and motivation for women to seek more information about a healthy pregnancy and thus adopt preconception health behaviors.
The close relationship between preconception health behaviors and pregnancy planning status can also explain the statistical significance observed in relation to the time interval between menarche and first sexual intercourse. The occurrence of the first sexual intercourse before the age of 16 is directly related to the occurrence of an unplanned pregnancy (26) . Statistically significant variables in the model conducted without the effect of pregnancy planning were precisely those that, in theory, are determinants in the occurrence of planned pregnancies. Therefore, their effect on the completion of preconception measures may have been through the www.ee.usp.br/reeusp Preconception health behaviors associated with pregnancy planning status among Brazilian women interaction with the planning of the pregnancy. Anyway, carrying out three statistical models was an advantage of this study, as they allowed the identification of the effect of pregnancy planning in adopting preconception health behaviors.
This study has some limitations. The first one is that data are from studies with different objectives, which also configures several sampling plans. Although this aspect represents a restriction regarding the inference of these sample data to the general population, the findings are relevant because it is a subject largely ignored in the reproductive health field in Brazil. In turn, this study included women with different experiences of pregnancy, such as pregnancies ended at term or abortions, nulliparous and multiparous women, teenagers, and older women, which allowed investigation into what extent the effects of reproductive experience overlap the effects of pregnancy planning in preconception health behaviors.
Another limitation is that the effect of access to preconception care was not measured, but it is necessary to consider that all women interviewed were users of the National Unified Health System. Future studies should investigate the reason why some Brazilian women who plan pregnancy do not adopt preconception health behaviors, including the role played by public and private health services. Neither was it possible to analyze whether or not there are differences in preconception measures between different social status groups, although schooling and paid job were considered for adjustment of the models.
The strengths of our study is that we measured pregnancy planning status with a robust instrument, which was adapted to and validated in Brazil, as well as to other cultural contexts, with good psychometric properties (23, (27) (28) . Although it was not our aim, it is necessary to advance the understanding of the effect of ambivalent pregnancy on preconception health behaviors and, above all, on other reproductive health indicators, especially because most women were classified in this group.
In the context of the scant attention to the preconception period, as in the case of Brazil, providing conditions for women to plan their pregnancy is a viable and effective way to promote the adoption of preconception health behaviors. However, this may not be enough, given that the adoption of preconception measures does not solely derive from an individual decision, but is intrinsically related to the access to health services that offer preconception care. This is still incipient in Brazil and it is not known how it is established, but it certainly does not yet constitute a priority in health services; other interventions during the pregnancy period are prioritized in the context of primary health care, such as prenatal care (29) . This context may have played an important role in the low proportion of preconception health measures reported in this study.
CONCLUSION
Preconception health behavior is essential for the development of a healthy pregnancy. This study confirms the strong relationship between the adoption of preconception health measures and pregnancy planning status. Considering the relatively low proportion of planned pregnancies in Brazil, it is necessary that women and couples are encouraged to plan their reproductive lives. This study also shows that not all women who planned their pregnancy completed preconception measures, which indicates that preconception care should be part of health services' routine actions straightway.
resUMO Objetivo: Mensurar a realização do preparo pré-concepcional, descrever as medidas adotadas como preparo pré-concepcional e analisar o efeito do planejamento da gravidez na realização do preparo pré-concepcional. Método: Estudo quantitativo, do tipo transversal, conduzido com 807 mulheres, das quais 649 tinham gravidez planejada ou ambivalente. O preparo pré-concepcional foi mensurado a partir do London Measure of Unplanned Pregnancy, versão Brasil. Resultados: O preparo pré-concepcional foi realizado por apenas 15,9% das mulheres. Dentre as que planejaram a gravidez, menos da metade realizou algum preparo (47,0%), sendo os mais frequentes ter procurado assistência médica e mudanças na alimentação. Análise de regressão logística múltipla mostrou forte associação entre a realização do preparo pré-concepcional e o planejamento da gravidez (ORajustado=16,77; IC95% 9,47-29,81). A idade acima de 30 anos, o trabalho remunerado e o intervalo de tempo entre a menarca e a primeira relação sexual também estiveram associados à realização do preparo pré-concepcional. Conclusão: A baixa frequência de realização de preparo pré-concepcional, mesmo entre mulheres com gravidez planejada, indica a urgência de se incluir o cuidado pré-concepcional na agenda de políticas públicas de saúde. descritOres Cuidado Pré-Concepcional; Gravidez; Saúde Sexual e Reprodutiva; Enfermagem Materno-Infantil. resUMen Objetivo: Medir la realización de la preparación pre concepcional, describir las medidas adoptadas como preparación pre concepcional y analizar el efecto de la planificación del embarazo en la preparación pre concepcional. Método: Estudio cuantitativo, del tipo transversal, conducido con 807 mujeres, de las cuales 649 tenían embarazo planificado o ambivalente. La preparación pre concepcional fue medida mediante el London Measure of Unplanned Pregnancy, versión Brasil. Resultados: La preparación pre concepcional fue realizada por solo el 15,9% de las mujeres. Entre las que planificaron el embarazo, menos de la mitad realizó alguna preparación (47,0%), siendo las más frecuentes haber buscado asistencia médica y cambios en la alimentación. El análisis de regresión logística múltiple mostró fuerte asociación entre la realización de la preparación pre concepcional y la planificación del embarazo (ORajustado=16,77; IC95% 9,47-29,81). La edad superior a 30 años, el trabajo remunerado y el intervalo de tiempo entre la menarca y la primera relación sexual también estuvieron asociados con la realización de la preparación pre concepcional. Conclusión: La baja frecuencia de realización de preparación pre concepcional, aun entre mujeres con embarazo planificado, señala la urgencia de incluirse el cuidado pre concepcional en la agenda de políticas públicas de salud. descriPtOres Atención Preconceptiva; Embarazo; Salud Sexual y Reproductiva; Enfermería Maternoinfantil.
